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Docket No.: 050432-0593 




PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of : Customer Number: 20277 

Lynne OKADA, et al. : Confirmation Number: 1 080 

Application No.: 1 0/728,774 ; Group Art Unit; 2823 

Filed: December 08, 2003 : Examiner: Estrada, Michelle 

For: SEALING SiDEWALL PORES IN LOW-K DIELECTRICS 

DECLARATION UNDER 37 CER-SU3.1 

Mail Stop Declaration 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

We, Lynne A. Okada, Minh Quoc Tran, Fei Wang, and Lu You hereby declare that: 

1 . We are the inventors of the invention disclosed and claimed in the above- 
referenced United States patent application. 

2. We are aware of the prosecution history of this application which was filed in the 
U.S. Patent and Trademark Office on December 8, 2003. We are also aware that claims in the 
application have been rejected xmder 35 U.S.C. §102 for lack of novelty and under 35 U.S.C. 
$103 for obviousness predicated primarily upon U.S. Patent 7,052,990 issued to Kim on May 30, 
2006, based upon an application filed in the United States Patent and Trademark Office 
(USPTO) on September 3, 2003. 

WDC99 I29.26S8.1.050«1059} 



Application No.: 10/728,774 



3 . To our knowledge and in view of the factual evidence supplied herewith, the 
present invention was conceived in the United States prior to September 3, 2003, the filing date 
of the Kim patent application, as evidenced by the attached invention disclosure submitted to 
Advanced Micro Devices, Inc. (AMD), the assignee herein (Exhibit A hereto). The redacted 
dates are prior to September 3, 2003. Due diligence was exercised from prior to the 
September 3, 2003 filing date of the Kim patent application to the filing date of the present 
application on December 8, 2003. 

4. We further declare that all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful statement may jeopardize the validity of the application 
or any patent issuing thereon. 
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Minh Quoc Tran 



Date 



Fei Wang 



Date 



Lu You 
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AMD INVENTION DISCLOSURE tldid# . 

California & Asia: x421 10, return to MS68; Texas: x55964 return to MS562; Dresden & Europe: x8340 1 Silke Kretzschmar at MS E21 -P P. 

This invention applies to: Project: Q Product: Q Process: Technology (3, Other □, 
IMPORTANT Please identify any potential use: improved sidewall profile for better BMD coverag e 

List 2 to 5 key search words related to the invention: Photoresist shrinking techniques for sidewall 
sealing Phots r^ftf-^ 



Rec'ddate. 



Working title of invention: UsingJPfj^nrmking techniques to seal sidewall pores 



Inventor's signature : ZLfywu^ A . (ti+fido. 



_date : . 



Inventor's printed full name: A. D\LA£U Citizenship: iPA 

Employee #: 9W\Q Extension: U4k&V Mail stop: Home telephone: Mb 1ti> lid- g(V=»3. 

AMD email address: UfrULr . O VAAO/Q A md. . kyy^ AMD office FAX:(^ ) 7^-^7U-^ 

Division: TP ft Directorate: APft Dept #:~1|4(/ Dept : APDcfth Manager: tYVi/lL fllifjA/^ 
Residence address: W&\ Cu&l2£ Affr ^(n^MVAfy AA 4^o2l ^ 
Post Office address: ~ v 



Co-Inventor's signature :__ 



date : 



Co-Inventor's printed full name: Mini, <&u^. '7>a^ Citizenship: U.S. A- 

Employee #: J>Yi ^ Extension: tll2lL Mail stop: 7± Home telephone: Woh IfrhSh 

AMD email address: <n^v,4 , -trz** <S> at*^.^ AMD office FAX: (ta d 7fr<?~ 3/sy 

Division: Tt>& Directorate: AP£> Dept # : 7/9/ Dept : dggjlgg Manager /gf^W Hu.^^ . 
Residence address: / 72.2. fara Cy^. f^fyrfa^ gyf 9rC>3r 



Post Office address: 



Co-Inventor's signature : ~fe>^ ft^ 



date 



Co-Inventor's printed full name: uOah^ Citizenship: 

Employee #:_£>Z<?1 C ( Extension: ^vEl^ Mailstop: Home telephone:ifo>f r -jKr-OtTf 

AMD email address: i\)avQi(^ 4rtD. tarf AMD office FAX:(/ft>J fr jvf ^ zJp-c^/ 

Division: JZ&£f_ Directorate:,^^ Dept #: 7tt\ Dept : PK^ Manager "g^ 

Residence address: ^Wr u^iff***- u a^f . Jcte ; <^y <?r/t-f 

Post Office address: r 7 



Co-Inventor's signature : ^g^Z—L^JzZL ' date : 

Co-Inventor's printedfuU name: _ A/^ r Citizenship: ^j^k— 

Employee #:^SiExtensioni^^a. MailfopT^g? Hom£teIephone:^3 ^/ff9f 
AMD email address: y^Tf.^' f-s/ Asr- IAJaaJ , ^ l lyAMD office FAX:? Y ' 



tmpioyee ff: -^Extension: 4&Z£ cA Mail^top:_^2L Home telephone:^)^ 

AMD email address: y^-^f f ^%^ MJaaJ , Ss.^ ^ AMD office FAX:( 

Division: Dftectorate: Dept# ^ / Dept: _ _ Manager: 

Residence address:,^ /ar.i/fr/^/^ ^^kk/, 

Post Office address- 7 



State total number of inventors here:_4^. , If there are more than four inventors, insert duplicate page 1. 



Witness 1 initial: ^"^O Witness 2 initial: _J£X_ 
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AMD INVENTION DISCLOSURE tld id# _ „ _ 

California & Asia: x42M0, return to MS68; Texas: x55964 return to MS562; Dresden ^: Europe: x8340l Silkc Kittzschmar at MS E2 1 -PP. 

Identify known relevant art (patents, publications, other information): ' 



State the problem solved by the invention: 

Smoothing out the sidewall pores in porous ILD materials to improve BMD coverage 



Brief description and sketch of the invention (please attach copies of documents like AMD patent notebook 

pages, reports and drawings that are helpful indescribing / understanding the invention): 

Use of photoresist techniques to seal sidewall porosity to improve BMD surface coverage. One method would 
be swelling of the sidewall porosity to cause the surface pores to shrink(coilapse). One example is Clariant's 
product, RELACS, The material sequence for processing would include patterning, coating with the RELACS 
material, heating (to induce the swelling) and rinsing (H20). This would result in a smoother surface for 
improved BMD surface coverage. , . . ■ 

See drawing attachments. 



Patent notebook # 



Page numbers 



Number of drawings. 



Witness 1 initial: X> W Witness 2 initial: J* 
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"AMD INVENTION DISCLOSURE iu. id* 



Rec'd date. 



California & Asia: x42H0 t return Cd MS68; Texas: x55964 return to MS562; Dresden & Europe: x83401 Silke Kretzschmar at MS E2 1 -PP. 



Advantages (check all that apply): 



□ simplifies manufacturing 


IXI improves accuracy / precision 


LJ reduces component parts 


~{2 reduces cost of manufacturing 


[3 improves reliability 




improves signal to noise ratio 


improves density 


1 1 improves efficiency 


Q provides new functionality 


TEI increases operating speed 


1 1 increases operating range 




other, explain below 



Discussion of advantage(s) of the invention over other solutions 

(emphasize technical advance in the art as measured against known art): 

Current techniques for sidewall sealing utilize inorganic material such as SiN, SiC, or SiCN. These materials 
have relatively high dielectric constants (~7, ~4, and -3.5). Utilizing a material that causes small surface 
distortions (to close the sidewall porosity) would cause the least impact to the CD. 



Please take special care to preserve documentary evidence of the original date of conception of the invention. 
AMD Inventors' notebooks with witness signatures are useful in this regard. Notebooks are issued on request to 
inventors by the local AMD site Technical Librarian. 

Please attach copy of first written description(s) of invention, with dates, names of persons with whom the 
description was discussed. 

Please attach copy of first draWing(s) of invention, with date(s). 



Describe any external disclosure of invention, place, date, circumstances of disclosure, with copy of NDA. 
Does plan exist to publish, disclose or sell? No Q, Yes Q, If yes, where and when? 



Was invention jointly developed with participation of inventors from outside AMD: No Yes O, 
If yes, Company name 

If yes, name of AMD business contact and development contract no. 



I have read and understood this disclosure and read and signed each page of the attachments: 



Witness 1 

signature 

Printed name: 



Witness 2 

signature: 

Printed name:. 




.Date: 



/£mpi<£yee #~22&J 



Date: 



Employee #: 2& I 7 C~ 



T 

Name(s) of attorney(s) preferred by inventor(s) to prepare patent application, if known: John Hankins at 
McDermott, Will and Emer y . ' ' 
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AMD INVENTION DISCLOSURE tldtd* Iwtet 



California & Asia: x42UQ, return to MS68; Texas: x55964 return to MS562; Dresden & Europe: x8340t Silkc Krettschmar at MS E2 1-PP. 



This invention applies to: Project: O, Product: Q, Process: |^|» Technology S Other I | . 
IMPORTANT Please identify any potential use: improved sidewall profile for better BMD coverage 

List 2 to 5 key search words related to the invention: sidewall sealing using adhesion promoter 



Working title of invention: Use o^ Dow Ch e mioaiyAdhooion Promoter to seal sidewall pores 



Inventor's signature : ^^/n/ , & , OKA .date :._ 

Inventor's printed full name? I Vf^rt^ A . Cte-firj/A Citizenship: ttfOk 

Employee #: £*-f °i ^ Extension: WM&J Mail stop: \(4D Home telephone:*! ^ -]ft2>- 9 

AMD email address: Ivf^rty. D \Ui d OurYvi . fijfvy^ AMD office FAX:f t fOft T^-^IWjl/ 

Division: TQ C ) Directorate: ArPO Dept #: 11 <?t* Dept : £fr% p Manager Ull^O^^ 

Residence address: 103i ArTi^v Avf , ^linnay/a.U bk ° 

Post Office address: 0 J ' . 



Co-Inventor's signature : 7*Q* -W" — *>r : : : date 



Co-Inventor's printed full name: feV lJah< , Citizenship: Q£A 

Employee #: Extension: J Mail stop: 7? Home telephone:(te A 7K-o /.r y 

AMD email address: fkt . Mtonj (S> ^^i). do^ AMD office FAX:6pg/ > yq 9 • ?P-S~J 

Division: TQ (x Directorate: T ft <f Dept #: Tffr/ Dept ; JHg Manager Parrel £r"L 
Residence address: &>eo<f ulettff**if . 7Z&> . ft* <?Jrtz& 



Post Office address:. 

Co-Inventor's signature : ^^p-^ ^ . date :± 

Co-Inventor's printed full name 
Employee #: T^'Th ^ 

AMD email address: I itfff/W fowrf . rf^? AMD office FAX:( ). 





_ y&£t> Citizenship:^^^^^. 

^Extension: M e mcj Mail stop: ' Home telephorie:(fty *>b £ ~fxX<Zr 
: I fjt< Ufa * C&Si— AMD officeFAX:< 

►irectorate:/ ffiA TpDept #: "Tjtfff Depl: Manager: fC. h 



Division: 773^Pirectomte:/ jj^Dept #: y/ff#Dept : , ~_ Manager: ^ rTfrryf /ft* ; ^_ 

Residence addr^s: ™" tydr' H /<*</ - X^~> {A W'^A 

Post Office address: ( , f ; — — / 

Co-Inventor's signature : A^t^^jC 7?— date : , : 

Co-Inventor's printed full name: £ #t< ^ 7>a-^ Citizenship: US' A- 

Employee #: 7f Extension: V^QV Mail stop: 77 Home telephone:(V» A 7/9 aoso 
AMD email address: W^.fwk<q Csx- . AMD office FAX:(Yo^ \7»?- 3£sy 

Division: 7^^" Directorate: /ffg> Dept #: 7^<T/ Dept : /Pi>IP-t> Manager: /Z J^r^J 
Residence address: Z72 2. M.Vaegjgfe Cf . /UtJ^^U^ CJ-?ST>?r 



Post Office address: 



State total number of inventors here: 4_. If there are more than four inventors, insert duplicate page 1 . 



Witness 1 initial: _ Witness 2 initial: ZfXi 
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AMD INVENTION DISCLOSURE tld id#_ Ree d date 

California & Asia: x421 10, return to MS 68; Texas: x55964 return to MS562; Dresden & Europe: x83401 Silke Kretzschmar at MS E21-PP. 

Identify known relevant art (patents, publications, other information): : 



State the problem solved by the invention: r 

Smoothing out the sidewall pores in porous ILD materials to improve BMD coverage 



Brief description and sketch of the invention (please attach copies of documents like AMD patent notebook 

pages, reports and drawings that are helpful indescribing / understanding the invention): . 

Use Dow Chemical's adhesion promoter to seal sidewall pores and improve BMD coverage on the sidewalls. 
For example, coating a porous SiLK patterned stack with adhesion promoter after patterning to seal the sidewall 
pores for better (continuous) BMD surface 

coverage. " • . ; 



See drawing attachments. 



Patent notebook # • Page numbers : ' Number of drawings. 



Witness 1 initial: . Witness 2 initial: 
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AMD INVENTION DISCLOSURE tldid#_ 



Rec'd date . 



California & Asia: x42110, return to MS68; Texas: x55964 return to MS562; Dresden & Europe: x83401 Silke Kretzschmar at MS E2 1 -PP, 



□ simplifies manufacturing 


PRl improves accuracy / precision 


LJ reduces component parts 


Q reduces cost of manufacturing 


E>^1 improves reliability 


1 1 improves signal to noise ratio 


13 improves density 




improves efficiency 


FT provides new functionality 


13 increases operating speed 




increases operating range 


□ other, explain below 



Discussion of advantage(s) of the invention over other solutions 

(emphasize technical advance in the art as measured against known art): . 

Current techniques for sidewall sealing utilize inorganic material such as SiN, SiC, or SiCN. These materials 
have relatively high dielectric constants (-7, ~4, and -3.5). Utilizing Dow Chemical's adhesion promoter 
would effectively seal the sidewall porosity without using a high dielectric constant material. Additionally, the 
adhesion promoter is designed to coat a very thin surface films. ta 



Please take special care to preserve documentary evidence of the orizinal date of conception of the invention. 
AMD Inventors' notebooks with witness signatures are useful in this regard. Notebooks are issued on request to 
inventors by the local AMD site Technical Librarian. 

Please attach copy of first written description(s) of invention, with dates, names of persons with whom the 
description was discussed. 

Please attach copy of first drawing(s) of invention, with date(s). 

Describe any external disclosure of invention, place, date, circumstances of disclosure, with copy of NDA. 
Does plan exist to publish, disclose or sell? . No (ZL Yes Q, If yes, where and when? 



Was invention jointly developed with participation of inventors from outside AMD: No Q Yes Q, 

If yes, Company name ; _ 

If yes, name of AMD business contact and development contract no. : 



I have read and understood this disclosure and read and signed each page of the attachments: 



Witness 1 

signature: 

Printed name: 



Witness 2 

signature: 

Printed name: 



.Date: 



Empl&yee#:^22K 



Date: 



, Employed #: ^6J7^ 



Name(s) of attorney(s) preferred by inventor(s) to prepare patent application, if known: John Hankins at 
McDermott, Will and Emer y ; 
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AMD INVENTION DISCLOSURE tldtd# .ff JMk 



California & Asia: x42tlQ, return to MS68; Texas: x55964 return to MS562; Dresden & Europe: x83401 Silke Kretzschmar at MS E21-PP. 



This invention applies to: Project: Q Product: Q Process: Technology |3. Other 
IMPORTANT Please identify any potential use: improved sidewall profile for better BMD coverag e 

List 2 to 5 key search words related to the invention: sidewall sealing using mixed material s (hybrid) 



Working title of invention: Using Mixed Materials for Sidewall Sealing 



Inventor's signature \ &fY\MlJ QlLQrfjA j \ d ate :. 

Inventor's printed full name: LutUlJj ft» MlUllA Citizenship: U*>i\ 

Employee #: g?43?P Extension: ft/ Mail stop: lUO Home telephone: ^ "72*9 « gp^ <3- 



AMD email address:!^/) A. OVaAa @ atY\t± . firy*. AMD office FAX:( Ho S^-Q^Pf 
Division:. ~ rrv1 ' A *** r% ■ ~ ■ " - • m ~ — ~~ ' 

Residence j 
Post Office address: 



Directorate: APE Dept Dept AflD6toi Manager: Mart/ /Vy t fM 
e adSttss: 1031 IAmsi^^ QJt <*ttx*l 



Co-Inventor's signature : date :^ 

Co-Inventor's printed foil name: f^t Iv&nv Citizenship: U$A 

Employee #: £3of^ Extensi0ni_52^i^ Mail stoA_2y. Home telephone: (toJ R JJ^-dAr X 



AMD email address: ^tW* ^S> ,4»<-fi>. AMD office FAX:(fc> ft y<cf~ s g- (-1 

Division: T?4f Directorate:_3^J^ Dept #:JZSi£. Dept Manager T>#rre.lk*£ 

Residence address: ^cgf KJeitfUtf vrt*y, Je>i< . ^ <?£T/2.y 

Post Office address! . 

Co-Inventor's signature : A^-XJ^- T~r-*~^-^ date : • 

Co-Inventor's printed full name: Mfol, <&u& c 77"&< — Citizenship: (S.S./1, 

Employee #: 2V7 7JT Extension: f 3'oV Mail stop: -?<? Home telephone:^ oft 7/9-/O.TP 

AMD email address: . ^ AMD office FAX:(4fr a 7*9- 3 fT/ 

Division: 77) Directorate: /ffff Dept#: 7tff Dept : i^Q Vi» Manager fr^Jl Hu^., 

Residence address: /722 M<^& ixJZ&z. (l/-. y M<+rfe* ; &4- 9£b?r 

Post Office address: ' ' ■ . ' 



Co-Inventor's signature : ^HZz^l ,? . date : __. 

Co-Inventor's printed full name: Cdj. // ^/^^t Citizenship: (^/^^_ 



Employee #: ^^CX^ xtension: <^^^" Mail stop: //^f?Home telephone:f^ —fff oft' 

AMD email address':! /// - U/fi l(Z> /j/X/j . jZbtZl AMD officeFAX:fcfcfr [ J*<\ . , 

Division: TPQ~ Directorate: jMp Dept&JfrAqVept ■ fefefeManager: ft. hftttUsiff 

Residence address: ^fTflTfrMrr /lM '/ J^gg #/M U 

Post Office address:__i / '■ __ _ j_ 

State total number of inventors here:_4_. If there are more than four inventors, insert duplicate page 1 . 



Witness 1 initial: i^U) Witness 2 initial: SpT 
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AMD INVENTION DISCLOSURE tlde w. Recddate 

California & Asia: x42110, return to MS68; Texas: x55964 return to MS562; Dresden & Europe: x83401 Silke Kietzschmar at MS E21 -PP. 

Identify known relevant art (patents, publications, other information): , 



State the problem solved by the invention: 

Smoothing out the sidewall pores in porous ILD materials to improve BMD coverage 



Brief description and sketch of the invention (please attach copies of documents like AMD patent notebook 

pages, reports and drawings that are helpful in describing /understanding the invention): 

Use of a different low k material to seal sidewall pores and improve BMD coverage on the sidewalls. The 
materials for this invention include any hybrid porous/nonporous combinations and hybrid porous/porous 
combinations. For example, coating a JSR stack with porous or nonporous Black Diamond film. Other films 
currently available include Coral and SULK. Both porous and nonporous coatings would cover the sidewall 
porosity and allow for better (continuous) BMD surface coverage. , ; " 



See drawing attachments. 



Patent notebook # Page numbers , Number of drawings. 



Witness 1 initial: _ Witness 2 initial: 
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AMD INVENTION DISCLOSURE ti.did# Rec-ddate 

California & Asia: x421 10, return to MS68; Texas: x55964 return to MS562; Dresden & Europe: x83401 Siike Kretzschmar at MS E2 1 -PP. 



Advantages (check all that apply): 



□ simplifies manufacturing 


IXl improves accuracy / precision 


1 1 reduces component parts 


□ reduces cost of manufacturing 


Efl improves reliability 


1 1 improves signal to noise ratio 


E>3 improves density 


0 improves efficiency 


1 1 provides new functionality 


£3 increases operating speed 


1 1 increases operating range 


1 1 other, explain below 



Discussion of advantage(s) of the invention over other solutions 

(emphasize technical advance in the art as measured against known art): ( 

Current techniques for sidewall sealing utilize inorganic material such as SiN, SiC, or SiCN. These materials 
have relatively high dielectric constants (-7, -4, and -3.5). Utilizing a hybrid approach allows use of a low k 
material to seal the sidewall porosity, leading to less influence on line capacitance. 



Please take special care to preserve documentary evidence of the original ^ ate °f conception of the invention. 
AMD Inventors* notebooks with witness signatures are useful in this regard. Notebooks are issued on request to 
inventors by the local AMD site Technical Librarian. 

Please attach copy of first written description(s) of invention, with dates, names of persons with whom the 
description was discussed. 

Please attach copy of first drawing(s) of invention, with date(s). 

Describe any external disclosure of invention, place, date, circumstances of disclosure, with copy of NDA. 
Does plan exist to publish, disclose or sell? No O, Yes Q, If yes, where and when? ; 

Was invention jointly developed with participation of inventors from outside AMD: No 0> Yes fl . 

If yes, Company name ; [ : . . 

If yes, name of AMD business contact and development contract no. , 




I have read and understood this disclosure and read and signed each page of the attachments: 

L 

Witness 2 — - — 

signature: yjz^~~~~ — '^-^ Date:. 




Witness 1 

signature: I WJl *TT k ».., . Pate:__ , 

Printed name: fM^W MJi1m >|S • . Employee #: J^^f/fpT 



Printed name: <^ W^n^gr £L Employee #: 2 



Name(s) of attorney(s) preferred by inventor(s) to prepare patent application, if known: John Hankins at 
McDermott, Will and Emery_ i ; 
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AMD INVENTION DISC LOS URE tld id# _ Rec'ddate 



California & Asia: x42H0 t return to MiS68; Texas: x55964 return to MS562; Dresden & Europe: x83401 Silke Kretzschmar at MS E21 -PP. 



This invention applies to: Project: Q Product: Q Process: Technology Other 
IMPORTANT Please identify any potential use: improved sidewall profile for better BMD coverage 

List 2 to 5 key search words related to the invention: self sealing sidewall 



Working title of invention: Using "tike" materials for sidewall sealing of porous DLDs 



Inventor's signature : tflfYbWJ (I. GlM/t fi > date ;„ 

Inventor's printed full name: Vx^Y\r\JJ A. ftUJifi(\ Citizenship: U^A 

Employee #:d!±£QO Extension: _|_j_(gfl_. Mail stop:_j^^ Home telephone:!^ ! ?*9 - gOrb^ 



AMD email address: Lif tw . 0\Lfi d&( 5) arr\fi. C/fry. AMD office FAX.f^O ?^^ ~^/^ 

Division:__6_ Directorate: ftPO Dept #: 1 f^V Dept : ^f, Manager: Cm rUL. 

Residence address: W3\ flr^LpL /Wr . Aiiy)^, pfil r 41/0*7 0 
Post Office address: ^ \J / 

Co-Inventor's signature : fysi ^tN-^ date :_. 

Co-Inventor's printed full name: / vJa^ Citizenship: U$A 

Employee P:faoW Extension: Mail stop: ~ff Home telephone:ftaffl r y^-r-o t> 1 7? 

AMD email address: , K//a*^ (g> AmQ \ Lc*~% AMD office FAX: Cfcq ft 7^9- I 

Division:_£E£_ Directorate:_X_£- Dept #: Tltl Dept : PR Manager: T)c\*re.\ €VA 

Residence address: CeoS uJ a \\ ^H^*- Ufa*. <Zqn ^jte . G* ^JTtxJ. ' 

Post Office address: ' _____ 

Co-Inventor's signature : A^»-€ ( f~s<»— . date : 

Co-Inventor's printed full name: Mi*U d?woc 7>g>»i Citizenship: US' A 

Employee #: 2 V37«5" Extension: Hit 09 Mail stop: 7 f Home telephone: (ftfl 7/9- fQSh 

AMD email address: 7*f~£. f ft* & c*t*- AMD office FAX:(fran 7» Q - 2<TS~/ 

Division: T7>6 Directorate: ATi> Dept #:___ Dept . MPJTP Manager. At^Jr* M/^,, , 
Residence address: MtYabe&A Of /*&'g»/*&to y/g»jfir ^ 

Post Office address: ' ■ 



Co-Inventor's signature : ■ ■ date : 

Co-Inventor's printed full name: ' ZL^ / j/ft/S Citizenship: ~E£J*^L . 

Employee #: ? J Extension: IfhS&f Mail stop/ /_. Home telephone:^, ? - 

AMD email address: v£» _ >fof£. C^rw AMD office FAX:(_^ V ~ J~/ u 

Division: 7V6f Directorate:_£H__ Dept Dept : 7_*t Manager: . Afc/ ^ h ^ 
Residence address: 7f g__ J^kw,' .-foe* . 9 772.9 ' ' 

Post Office address: ' 

State total number of inventors here:_4_. ' If there are more than four inventors, insert duplicate page 1. 
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Identify known relevant art (patents, publications, other information): 



State the problem solved by the invention: 

Smoothing out the sidewall pores in porous ILD materials to improve BMD coverage 



Brief description and sketch of the invention (please attach copies of documents like AMD patent notebook 

pages, reports and drawings that are helpful indescribing / understanding the invention): 

Use of a similar material to seal sidewall pores and improve BMD coverage on the sidewalls. The materials for 
this invention include any porous/nonporous combinations and porous/porous combinations. For example, 
coating a porous SiLK patterned stack with either porous SiLK (noncured) or SiLK. Other film examples are 
films by Black Diamond (from AMAT), Coral (from Novellus), and JSR. Both porous and nonporous coatings 
would cover the sidewall porosity and allow for better (continuous) BMD surface coverage. 



See drawing attachments. 



Patent notebook # Page numbers ' Number of drawings. 
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Advantages (check all that apply): 
Q simplifies manufacturing 
□ reduces cost of manufacturing 



[%1 improves accuracy / precision 



improves reliability 



[jj reduces component parts 



s 



improves signal to noise ratio 



improves density 



improves efficiency 



provides new functionality 



1^1 increases operating speed 



□ increases operating range 



□ other, explain below 



Discussion of advantage(s) of the invention over other solutions 

(emphasize technical advance in the art as measured against known art):„ 

Current techniques for sidewall sealing utilize inorganic material such as SiN, SiC, or SiCN. These materials 
have relatively high dielectric constants (-7, -4, and -3.5). Utilizing low k materials to seal sidewall pores 
would provide the benefit of sidewall sealing but not compromising the interlayer dielectric as much, 
minimizing the influence on the line capacitance. , _ 



Please take special care to preserve documentary evidence of the original date of conception of the invention. 
AMD Inventors' notebooks with witness signatures are useful in this regard. Notebooks are issued on request to 
inventors by the local AMD site Technical Librarian. 

Please attach copy of first written description(s) of invention, with dates, names of persons with whom the 
description was discussed. 

Please attach copy of first drawing(s) of invention, with date(s). 

Describe any external disclosure of invention, place, date, circumstances of disclosure, with copy of NDA. 
Does plan exist to publish, disclose or sell? No Q Yes Q If yes, where and when? 



Was invention jointly developed with participation of inventors from outside AMD: No Q, Yes Q, 
If yes, Company name. 



If yes, name of AMD business contact and development contract nb._ 



I have read and understood this disclosure and read and signed each page of the attachments: 



Witness 1 

signature: 

Printed name:. 



Witness 2 

signature: 

Printed name:. 



A41 



imwmm\ 



( 



Date:. 



Ifaipioyee #: '2>f%K 



_Date: 



A dad 



, Employee #: 3.^? 7 J 



7* 



Name(s) of attorney(s) preferred by inventor(s) to prepare patent application, if known: John Hankins at 
McDermott, Will and Emery ; ; . 
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Docket No.: 050432-0593 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of : Customer Number: 20277 

Lynne OKADA, et al. : Confirmation Number: 1080 

Application No.: 10/728,774 : Group Art Unit: 2823 

Filed: December 08, 2003 : Examiner: Estrada, Michelle 

For: SEALING SEDEWALL PORES IN LOW-K DIELECTRICS 

DECLARATION UNDER 37 CFR S1.131 

Mail Stop Declaration 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

We, Lynne A. Okada, Minh Quoc Tran, Fei Wang, and Lu You hereby declare that: 

1 . We are the inventors of the invention disclosed and claimed in the above- 
referenced United States patent application. 

2. We are aware of the prosecution history of this application which was filed in the 
U.S. Patent and Trademark Office on December 8, 2003. We are also aware that claims in the 
application have been rejected under 35 U.S.C. §102 for lack of novelty and under 35 U.S.C. 
§103 for obviousness predicated primarily upon U.S. Patent 7,052,990 issued to Kim on May 30, 
2006, based upon an application filed in the United States Patent and Trademark Office 
(USPTO) on September 3, 2003. 

WDC99 1292688-1 .050432.0593 



Application No.: 10/728,774 



3. To our knowledge and in view of the factual evidence supplied herewith, the 
present invention was conceived in the United States prior to September 3, 2003, the filing date 
of the Kim patent application, as evidenced by the attached invention disclosure submitted to 
Advanced Micro Devices, Inc. (AMD), the assignee herein (Exhibit A hereto). The redacted 
dates are prior to September 3, 2003. Due diligence was exercised from prior to the 
September 3, 2003 filing date of the Kim patent application to the filing date of the present 
application on December 8, 2003. 

4. We further declare that all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the 
United States Code and that such willful statement may jeopardize the validity of the application 
or any patent issuing thereon. 



Date Lynne A. Okada 





Minh Quoc Tran 
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This invention applies to: Project: Q Product: □, Process: Technology gj, Other □ 
IMPORTANT Please identify any potential use: improved sidewall profile for better BMD coverag e 

List 2 to 5 key search words related to the invention: Photoresist shrinking techniques for sidewall 




Working title of invention: Ustag^BRnnnking techniques to seal sidewall pores 



□ 



Inventor's signature : ^iJytMJ. /I jOjarfA 
Inventor's printed full name: LlAHLALt A. DlULda 



_date : . 



* ^iiA-i — - w-r-rnm '. : Citizenship: (JPA 

Employee Extension:U4kiy Mail stop: iUn Home telephone: mK ) 1JA •733-g r>g»3L 
AMD email address: UjrUK OYAAH& A AMD office FAX:(4a hi*M-cau,a 
Division: TDQ Directorate: ftPQ Dept #:0^ Dept :jPQgrUlMana g er: tWl/V & 
Residence address: Iflfrl Arr", ^rtiuMal, ±£0£j g 
Post Office address: J V ' 

Co-Inventor's signature : fl^Cj<JL / r**^ . . 

Co-Inventor's printed fall name: Ml* 4 Citizenship: 

Employee #:^^iZJExtension: 42/OY Mail stop: 77 Home telephone:^ * 7/<f- A».fa 

AMD email address: — ^. -rw>*<S> ^ AMD office FAX:(*a A 

Division:_Z£6. Directorate:._*f££_ Dept #j_2dZ Dept . M>t>?tr Manager /gt^Urf 

Residence address: /72.Z. MfraLeMA. <y . M*rt*^_ <y f 9rp?f- ^ ' 

Post Office address: ' 7 ' 

Co-Inventor's signature : — ^ ^ . 

Co-Inventor's printed full name: uJaKJt Citizenship: U~<A. ' 

Employee Extension: j£^gL Mail stop:TLi_ Home telephone: ^ -7*r-0Lry 

AMD email address: ^r.^^ A*p> AMD office FAX:fea fr 

Division: Directorate:^^ Dept #:_2*fl Dept : Pfc. Manager TWr*/ gy* 7 

Residence address: ^qpT /.wft^T ^ - gQfc-P 

Post Office address: ■ ■■■>■■/■■ ■■ / 

Co-Inventor's signature : "~ ' ^ . 

Co-faventor's printedfull name: ' Jjj ' \/f {S Citizenship: fiTj^ Jt 



Co-faventor's pimtedfull name: Ljl ' Citizenship:^ 

Employee ft^fSE^on^mMaU^top:^a Home telephone:^^^/ 
AMD email addrelsT^^?-^-^^^- / /^y ^ 1T> Axm offic^AX:( 



AMD email address: V^ff' V/f/W ^ t ^AMr> 0 fficeFAX:( 

Division: Dftectorate: Dept #r / Dept: . _ Manager: 

Residence address:.* /it^^f® si^ytJ. s^tort 

Post Office address: ' 



State total number of inventors here:_4^. If there are more than four inventors, insert duplicate page 1. 
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Identify known relevant art (patents, publications, other information): • ; 



State the problem solved by the invention: 

Smoothing out the sidewall pores in porous ELD materials to improve BMD coverage 



Brief description and sketch of the invention (please attach copies of documents like AMD patent notebook 

pages, reports and drawings that are helpful lindescribing /understanding the invention): 

Use of photoresist techniques to seal sidewall porosity to improve BMD surface coverage. One method would 
be swelling of the sidewall porosity to cause the surface pores to shrink(collapse). One example is Clariant's 
product, RELACS. The material sequence for processing would include patterning, coating with the RELACS 
material, heating (to induce the swelling) and rinsing (H20). This would result in a smoother surface for 
improved BMD surface coverage. . . _____ 



See drawing attachments. 



Patent notebook # , ; Page numbers ; ___ Number of drawings. 
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Rec'ddate. 



Advantages (check all that apply): 
D simplifies manufacturing 



□ reduces cost of manufacturing 
E<3 improves density 



[ increases operating speed 



improves accuracy / precision 






reduces component parts 


improves reliability 






improves signal to noise ratio 


improves efficiency 






provides new functionality 


increases operating range 






other, explain below 



Discussion of advantage(s) of the invention over other solutions 

{emphasize technical advance in the art as measured against known art): 

Current techniques for sidewall sealing utilize inorganic material such as SiN, SiC, or SiCN. These materials 
have relatively high dielectric constants (-7, -4, and -3.5). Utilizing a material that causes small surface 
distortions (to close the sidewall porosity) would cause the least impact to the CD. 



Please take special care to preserve documentary ev idence of the original date of conception of the invention. 
AMD Inventors* notebobks with witness signatures are useful in this regard. Notebooks are issued on request to 
inventors by the local AMD site Technical Librarian. 

Please attach copy of first written description^) of invention, with dates, names of persons with whom the 
description was discussed. 

Please attach copy of first drawing(s) of invention, with date(s). 

Describe any external disclosure of invention, place, date, circumstances of disclosure, with copy of NDA. 
Does plan exist to publish, disclose or sell? , No Q Yes Q If yes, where and when? 



Was invention jointly developed with participation of inventors from outside AMD: No Q Yes Q 
If yes, Company name^, 



If yes, name of AMD business contact and development contract no.. 



I have read and understood this disclosure and read and signed each page of the attachments: 



Witness 1 

signature: 

Printed name: 



Witness 2 

signature: 

Printed name:, 




Date: 



. ]&npl<£yee #: U^li^S 



.Date: 



Employee #:^X2T 



Name(s) of attomey(s) preferred by inventors) to prepare patent application, if known: John Hankins at 
McDermott, Will and Emer v ' ' 
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Tins tavenUon applies to: Project: Q Product: Q Process: 0, Technology g[, Other □ 
IMPORTANT Please identify any potential use: improved sidewall profile for better BMD coverag e ' 

List 2 to 5 key search words (elated to the invention: sidewall sealing using adhesion promoter 



Working tide of invention: Use o^B ow Chomicaiy Adhacion Promo to r to seal sidewall pores 



Inventor's signature : %Lntm, , d. OiLd/iA d ate - 
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Residence address: lOSi A^f^/Krr QbOaiWlj. . 4*+r>*7 <J 
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Co-Inventor's signature : ^v^y^ ■ ■ date ; ■ 

Co-Inventor's printed full name: ^ Citizenship: USA- 
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Co-Inventor's signature : date : 
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Identify known relevant art (patents, publications, other information): 



State the problem solved by the invention: 

Smoothing out the sidewall pores in porous ILD materials to improve BMD coverage 



Brief description and sketch of the invention (please attach copies of documents like AMD patent notebook 
pages, reports and drawings that are helpful indescribing / understanding the invention): 



Use Dow Chemical's adhesion promoter to seal sictewall pores and improve BMD coverage on the sidewalls. 
For example, coating a porous SiLK patterned stack with adhesion promoter after patterning to seal the sidewall 
pores for better (continuous) BMD surface 

coverage* \ l 

See drawing attachments. 
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1 0 simplifies manufacturing j 


1* 
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! improves accuracy / precision 




reduces component parts 


|D reduces cost of manufacturing 


improves reliability 




improves signal to noise ratio 
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improves density 




improves efficie&cy 




provides new functionality 


increases operating speed 




increases operating range 




other, explain below 



Discussion of advantage(s) of the invention over other solutions 

(emphasize technical advance in the art as measured against known art);.. 

Current techniques for sidewall sealing utilize inorganic material such as SiN, SiC, or SiCN. These materials 
have relatively high dielectric constants (-7, ~4, and -3.5). Utilizing Dow Chemical's adhesion promoter 
would effectively seal the sidewall porosity without using a higfr dielectric constant material. Additionally, the 
adhesion promoter is designed to coat a very thin surface films. 



Please take special care to preserve documentary evidence of the original date of conception of the invention. 
AMD Inventors* notebooks with witness signatures are useful in this regard. Notebooks are issued on request to 
inventors by the local AMD site Technical Librarian. 

Please attach copy of first written description^) of invention, with dates, names of persons with whom the 
description was discussed. 

Please attach copy of first drawing(s) of invention, with date(s). 

Describe any external disclosure of invention, place, date, circumstances of disclosure, with copy of NDA. 
Does plan exist to publish, disclose or sell? No Q, Yes Q t If yes, where and when? 



Was invention jointly developed with participation of inventors from outside AMD: No Q, Yes □, 

If yes, Company name ; 

If yes, name of AMD business contact and development contract no. 



I have read and understood this disclosure and read and signed each page of the attachments: 
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signature: 
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signature: 
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This invention applies to: Project: Q Product: Q Process: E3, Technology [3, Other Q 
IMPORTANT Please identify any potential use: improved sidewall profile for better BMD coverag e 

List 2 to 5 key search words related to the invention: sidewall sealing using mixed material s (hybrid ) 

Working title of invention: Using Mixed Materials for Sidewall Sealing 
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Residence 
Post Office address: 
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date : 
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Residence address: Loot UhilfUiT vS"* Te>t< . 

Post Office address: ' 

Co-Inventor's signature : A^X^-TV^-^. _____ date : . 

Co-Inventor's printed Ml name: M?«C Tm^ Citizenship: U.sX. 
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Witness 1 initial: <£>0^ Witoess 2 initial: rTfr" 



Rtvtadoa iQMioi. AM P_ CONFIDENTIAL Attorney-£lient Privileged Information Page 1 



AMD INVENTION DISCLOSURE tldid#_ RecMdate. 



California & Asia: x421 10, return to MS63; Texas: x53964 reaim to MS562; Dresdeo & Europe: x83401 Silke Kictachmar at MS E21 -PP. 



Identify known relevant ait (patents, publications, other information): 



State the problem solved by the invention: 

Smoothing out the sidewall pores in porous ILD materials to improve BMD coverage 



Brief description and sketch of the invention (please attach copies of documents like AMD patent notebook 
pa$es, reports and drawings that are helpful in describing /understanding the invention):^ 



Use of a different low k material to seal sidewall pores and improve BMD coverage on the sidewalk. The 
materials for this invention include any hybrid porous/nonporous combinations and hybrid porous/porous 
combinations. For example, coating a JSR stack with porous or nonporous Black Diamond film. Other films 
currently available include Coral and SiLK. Both porous and nonporous coatings would cover the sidewall 
porosity and allow for better (continuous) BMD surface coverage. 



See drawing attachments. 



Patent notebook # Page numbers , Number of drawings.. 
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□ simplifies manufacturing 


improves accuracy / precision 




reduces component parts 


"Hi reduces cost of manufacturing : 


K] improves reliability 




improves signal to noise ratio 


T$ improves density 


J improves efficiency 




provides new functionality 


increases operating speed 
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other, explain below 



Discussion of advantage(s) of the invention over other solutions 

(emphasize technical advance in the art as measured against known art): 

Current techniques for sidewall sealing utilize inorganic material such as SiN, SiC, or SiCN. These materials 
have relatively high dielectric constants (-7, -4, and -3.5). Utilizing a hybrid approach allows use of a low k 
material to seal the sidewall porosity, leading to less influence on line capacitance. 



Please take special care to preserve documentary evidence of the original date of conception of the invention 
AMD Inventors' notebooks with witness signatures are useful in this regard. Notebooks are issued on request to 
inventors by the local AMD site Technical Librarian. 

Please attach copy of first written description^) of invention, with dates, names of persons with whom the 
description was discussed. 

Please attach copy of first drawing(s) of invention, with date(s). 

Describe any external disclosure of invention, place, date, circumstances of disclosure, with copy of NDA. 
Does plan exist to publish, disclose or sell? NoD, YesQ, If yes, where and when? 



Was invention jointly developed with participation of inventors from outside AMD: No Q Yes Q, 

If yes, Company name 1 

If yes, name of AMD business contact and development contract no. ' 



I have read and understood this disclosure and read and signed each page of the attachments: 
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AMD INVENTION DISCLOSURE ''uduM TUT1 



Rec'd date 

California & Ag* x42l 10, return to MS68; Tew: x35964 return to MS562; Dtgdan & Europe: ,83401 SUkg Kretz^w",, MS Kupp 



This invention applies to: Project: Q Product: Q Process: ^, Technology gj, Other □ 
IMPORTANT Phase identify any potential use: improved sidewall profile for better BMD coverag e 

List 2 to 5 key search words related to the invention: self sealing sidewall 



Working title of invention: Using "like" materials for sidewall sealing of porous ILDs * 

Inventor's signature: tflATMuJ fl. Qkafo date 

Inventor's printed full name: \^MUJ A, Otol(t fj Citizenship: U^ft" 

Employee #:§H^J2 ExtensiomJlHigaV Mail stop:_|(^ Home telephoned) 1 £g - j?Orv » 

AMD email address: Ufnn/ . ^ AMD office FAX:(4( »n4q -S/^-* / 

o M ? 0n: ^ 6 - D ^2 0r ? te: -A^ Dept #:_H^rDept :!^_ Manager UarlS.CKnnn 

Residence address: 1Q31 flrftfr, /V . ^u^,^/ , aA 4wo*7 6 

Post Office address: *± <j f 

Co-Inventor's signature : ^£dl ~ . 

Co-Inventor's printed full name: fi/;: uAmy Citizensbip:id2 



Employee #:^g^_ Extension:_^Mfi£7 Mail stop:_^_ Home telephone: ^ y>x- -o t>r* 

AMD email address: fe,' , biigttj & AmD . L*>~. AMD office FAX:(tb ft -Ac 9^ >tw - / 

Division:j£E£_ DiiectorateLTgJL ^ * 7 * > * 7 Manager L>**re.\ eA ' 
Residence address: CooS ^/ifo^r uf ay . 7n><* . Ck <?*-/xf 



Post Office address: 



Co-Inventor's signature : A^v-C ( Azw^ ^ate . 

Co-Inventor's printed full name: Mi* L tfi^c 7>z», Citizenship: ~U^~A """ 

Employee #:^V52£Extension:J^Oi£_ Mail stop: 7f Home telerjhone.ffc W 7/?-/qo> 

AMD email address: 7»"~4. tr*»& e^.d, l^. AMD office FAX:fra rt7frQ- 1£LL 

Division: 7^ Dire^^^ 

Residence address: 1722- M<rg jx&q & lt£&tl3s*s>jA ?n>ir 
Post Office address: ~ ~_ 

Co-Inventor's signature : date : ' ": ; ' 

Co-Inventor's printed full name: I t ( / ' W// Citizenship: 
Employee #:>3,C?7 Extension:jfefel£9. MaU stop //£fl Home telephone:^, ? ?6£ -/* x>V 

AMD errmladdress: Lu.Yet.iP> AMh. Cm AMD office FAX:feSff r-7tgf , r/cg tz: 

Division.-^L Di^to r ate:_^^r3ept#:^z^rjept : ^r^na g er: g. AfaSS 
Residence address: .f? 7f frSas uk~,Za* T* <* . C~ ' 
Post Office address: a _ ; ' ■ . 

State total number of inventors here:_0 If there are more than four inventors, insert duplicate page I . 



Witness I initial: _ Witness 2 initial: 3~V» 
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AMD INVENTION DISCLOSURE tld n» r« m date 



California & Aria; x421IO, return to MS68; Texas: k55964 return to MS362; Dresden & Europe: x8340l Sitte Kretzschmar aiMS 62 1 -pp. 



Identify known relevant art (patents, publications, other information): 



State the problem solved by the invention: 

Smoothing out the sidewall pores in porous DUD materials to improve BMD coverage 



Brief description and sketch of the invention (please attach copies of documents like AMD patent notebook 

pages, reports and drawings that are helpful indescribing /understanding the invention): 

Use of a similar material to seal sidewall pores and improve BMD coverage on the sidewalk. The materials for 
this invention include any porous/nonporous combinations and porous/porous combinations. For example, 
coating a porous SiLK patterned stack with either porous SiLK (npncured) or SiUC Other film examples are 
films by Black Diamond (from AMAT), Coral (from Novellus), and JSR. Both porous and nonporous coatings 
would cover the sidewall porosity and allow for better (continuous) BMD surface coverage. 



See drawing attachments. 



Patent notebook # Page numbers^ ; ' Number of drawings^ 



Witness 1 initial: Witness 2 initial: 
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California A Asia: x42H0. return to MS68; 



Rec'ddate. 



Texas: x55964 return to MS562; Dresden A Europe: xfrUQl Si Ike Kretzschmar at MS E21-PP. 



Q simplifies manufacturing "~J 


i* 
18 


improves accuracy / precision 




reduces component parts 


Qj reduces cost of manufacturing | 


1 improves reliability 




improves signal to noise ratio 


I* 

i* 


improves density 




improves efficiency 




provides new functionality 


increases operating speed 




increases operating range 


L 


other, explain below 



Discussion of advantage(s) of the invention over other solutions 

(emphasize technical advance in the art as measured against known art): , 

Current techniques for sidewall sealing utilize inorganic material such as SiN, SiC, or SiCN. These materials 
have relatively high dielectric constants (-7, -4, and -3,5). Utilizing low k materials to seal sidewall pores 
would provide the benefit of sidewall sealing but not compromising the interlayer dielectric as much, 
minimizing the influence on the line capacitance. 



Please take special care to preserve documentary evidence of the original date of conception of the invention. 
AMD Inventors' notebooks with witness signatures are useful in this regard. Notebooks are issued on request to 
inventors by the local AMD site Technical Librarian. 

Please attach copy of first written description^) of invention, with dates, names of persons with whom the 
description was discussed. 

Please attach copy of first drawing(s) of invention, with date(s). 

Describe any external disclosure of invention, place, date, circumstances of disclosure, with copy of NDA. 
Does plan exist to publish, disclose or sell? No Yes Q, If yes, where and when? 



Was invention jointly developed with participation of inventors from outside AMD: No Yes CL 

If yes, Company name_ , 

Tf yes, name of AMD business contact and development contract no. 



I have read and understood this disclosure and read and signed each page of the attachments: 

^ uMUs — 



Witness 1 
signature:.. 



Printed name:. 

Witness 2 

signature: 



Printed name:. 




Date: 



Date: 



. Employee #: 



Name(s) of attorney(s) preferred by inventor(s) to prepare patent application, if known: John Hankins at 
McDermott, Will and Emery : : \ 
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